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Abstract of J P7 149675 

PURPOSE:To obtain a process for the production of an alpha-olefin oligomer such as 1-hexene in high 
yield and selectivity on an industrial scale at a low cost without necessitating complicate operations. 
CONSTITUTION:An alpha-olefin is oligomerized by using a chromium-based catalyst consisting of at 
least a combination of a chromium compound, an amine or a metal amide and an alkylaluminum 
compound. The alpha-olefin is brought into contact with the chromium-based catalyst in a solvent while 
preventing the contact of the chromium compound with the alkylaluminum compound. The reaction is 
carried out by using a reactor having a plurality of different reaction zones. 
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mxmn 9ummm*mhfca-*vy-i> 

&<tfe, 7nAft-&tl£73>XB#K73 Ht7;P 
f t£* t tf^J&gHHl L & \^m? a - * V 7 -f > t 7 n 

mmm t ssms -&t « - * v yjxn&mszft ? 
[HlfcB2] 73>xb£R73 F&r>"7;MrJi/7^ 

Aft^tfS¥A-ra»*« 1 fcSMt© a -* ><£ 
C^S3] 7nAtf:£frfei;tf7 5>XB<feJI73 

{£*£&©ffi£m 

[3JJRJS4] EJ6KK£LT/Vf7*'J7**-«*ffl 

-ra»#H i ~ 3 <o^n*KE*o <(-tV7^ xs» 
£#©sjtm 

#B 1 ~ 3 ©fan* fciifcffl a - * V 7-f >ffi*£#ffl 
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Hf*±©fM3fl'IH fcBWtt. o-*I/7-f 
?1->*S 1 -^\+-ir>Si#:i:U&a-*Ix7-f>© 

fe©-esa. 

[0 0 0 2] 

©ffifi£2ftefcLT, W£©i'n.6 1 fl:#ft£»}g©W* 
7JV5 -7 Afc£«©»#£ltt» Sf£a7 n A#tt«E& 

«ffli-«*tt«t»6nTn*. mam a 3 - 1 

8 7 0 7 Affile -fe£MXn -?g$n, 7a AS 
UrtfV I AK©S^R^» (M) tJpiJkFDM 
t*^7;V3-7A^*-7F (X) »&j£«ttK«KJ: 
0, X3^>*6 1 -^*-fe>*fl**tfc««E«SnT 

i^a. 

[0 0 0 3] *&, #HJF3 - 1 2 8 9 0 4^4t«fc 
B, 7nA-HDU;V^^-ra7aA^b&ftt 

is&ffifflLTff-ti/7i-> &Hfif b-r a 7? t&mm 
snwa. 

[0 0 0 4] 

4 3 - 1 8 7 0 7^«tB«Sn&*j*TB, 1 - A 



> i^st tuirr a* U xf- u >©s«j* < , * u 
x^k>®iijai*S'>s< L&&ff-m, j»«jsit*tfi 

Tf-5d:V>5raH*t»«. *&, #H1¥3- 1 2 8 9 0 

4 ^&fg tia® $ tutism tb, # y x? v >^©itt 

[0 0 0 5] L*fc. #Bi¥3 - 1 2 8 9 0 4^S(r 
Hfiift©yjffiB. a-*I^7^>©ffifi-&7n-t:7©ffi 
fc, i?nA-h°nU;v^-&&^-ra7nA^f[:-&ti& 

©sjsxs* e. n&±E7 n A^t^ij©» 
iiSMtu s^sffijfeabaa^f)^ £&©$i 

c, 7nA-Hnu;W£££^Ta7nA^-{fc£f! 

86, ^©moffi^/Ss^stftta^tB^^fefea. 
[0006] *58W«. ±i2*fflfc«*aanfct.©-e 

[0 0 0 7] 

[»i**ft-r«fc»©^ga *»w#*tt, ±td©@ 

«i*<»S©»jiBi»rffiffl-ra&6ff. 
>©®»'&M*:v #t, x^vvcHMftSiftfra 
ftM#K*«»)l5SttlCjlff LTi«»0«© 1 -A+-fe>^ 

ai)S-rat©aMs#fco 

[0008] #5giMtt, ifHwaasst^snfcfc 

W7'f>fi«^#©»ji^ffiK*HT, ^nA^M^i 
L-T> 5)>&<t>b, 7nAft^»t73>Xtt^B73 
Hi7;V*A7^3x7Aft-&*©ffi*-&fc^5>^a 

3 X7 Aft^ift tifi^tbmthft^WSt T a -^W7-Y 

> i 7 n a t mmz #T a - ^ b 7 >©^a 
^r&ff5tcSL> **©ftft*£ti£;i/->«rr*Rfc 
ggs€ffl-ra c t s#®tfa « -^k7^ xsa^ 

40 [0 0 0 9] KT. *56MSPMfcKifir5. *38^tr 
i^TB. i'nA^ftfiiKtbT, '>&<tt>, 7 n A{b 
^r»t73>7«^J173 Ht7;V+;i/7;i/3x7Aft 

[ooio] *%H^T«ffl-ra7nAfbfrt;B. -jRSC 
CrXn^gStlS. fib, HRS*, XB, f£*©*r 
^SSfcB««©»fcL<B»14JS^ nttl~6©SE 

ffiStcSa^TViTfeiVs. 7DA©«S5[B0ffi&^L 
6ffit*0. ±ta©iC^©ntLTB2K±^SL 
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[0 0 11] #HS£LTB, ft*ftfltH#l~3 Offl 

#x*£, 7/ka*->S. TjJV^XVS, 

:)— /3-^f#ji^x>vs, /S-frhxX^* 

B. 7***as, ->?D7;i/**S, 7>J-*a, 7* 
**7<j-*3£, 75^*;«fctW£tfe 1 n£. * 

«©XtbTB. ffiSIS, ««*&£©* nAttSWSS 

[0 0 12] #*L^*nM:-&4&H, *DA©7*3 
B-i?irb1—h& &->r 

ffcftT&D, JWttlZtt. #DA(IV)tert-7>*i/ 
F, ^nA(III) 7±f)V7±h±-b, iruMUl) 
hUy)V-tu7±^)V7±bi—b. ?DA(III) 
U-7Wn7tWtht-h, ?nA (ill) (2, 
2, 6, 6-rb7^»-3, 5-^9> 3 Jti— 
V) , Cr (PhCOCHCOPh), (fib. ^'CP 
hf47x-^atftwT. ) - ^PA(II)7-fe7-h, £ 
DA (I II) 7-fe^-K ^DA(III) 
/X-K ^DA(III) "O'/X-K ^DA(III) ± 
7t*-H, Cr (CH 3 COCHCOOCH 3 > 3 . % 
{tfg-^DA, ^ftmr^DA, Htl-?nA, 1Mb 
^-j/DA, a^ftH-i'DA. 3>)<tSr?nA, 7 

[0 0 13] Sft, ±E©f nAfltefcfctfFft^fl* 

tLTtt, mm, mm, u >xs«B*&srr3fc£* 
©fa^iSKsns. 

[0 0 14] SX^rfl^tLTB, Xh'JJK 75 
*, tfU^X v^5MHf>J>?X y^WM75 

F, n-^?;v*;va75 7xux xi-n^xtf 

X T-h5^?;i/X?k>v73>, XX9MI/73X 

-Y77'Dkf;i,73X A++r^?*-x>7ifx fcfn'j 
[0 0 15] K*^#ft-&»i:Lrtt, XX7;K X- 

7;k yh>, 7*3-*, 7*xt en. 

JlfTOicB. x?*7-fe;r-K jt^T-te^-K r 
r-5tFD75X v:*=HrX i'lfJU-fl, J> 
*h-*Xl*X v^5<A, HJ^-fA, 7-feh 

x ^»jfj^F>, ^y-;k x?y-;k 7 
^b7;vxtH^wsn5o 

[0 0 16] U>**fls^«4:l/Ttt, ^+-9-^*7 
3rX7*;k73F, A^+r^9 1 ;V7*77*57 MJ 7 
SF, N>JX?*7*X7 7"f K MJ7"3Mk7*X7 
^Xt^F, h'JX^*7*X7^>^*SM*3n 

5o aat**fc#fttbTB, =.mimm, 

?*X*7**->F, fh7^fV>X*7*>, 



7xX -7^*X*7^ K^S^SnS. 
[0 0 17] foT, *nAfcSi»fctfFft##a>Sfi£ 
*8#fl£LT». Anyxft?nA©x-7;hJg#:, 
iXrm ?"h>itft. 7JVrtFm 7*3- 
;MI#, 73>ft#:, XhiJ*»#, *X7^>«#, 

^x-^*«#&f*«^tf6na. JMWfcB, Cr 

Cls - 3THF, CrCh -3dioxane,C 
rCl s • (CH, CO2 n-C4 H 8 ) . CrCl, 
• (CHi COi Cift ) , CrC Is -3 (1 -C 
10 3 H, OH) , C r C 1 3 -3 [CHs (CHi ) 3 C 
H (G H s ) Cft OH] , CrCh ■ 3 p y r i 
dine, CrCls -2 (i -C. H 7 NHz ) . 
[CrC Is -3CH 3 CN] ■ CH 3 CN, CrCl 
3 ■3PPha,CrCla ■ 2THF, CrCh ■ 
2pyr idine, CrCh -2 [ (C 2 H s ) 2 N 
H] , CrCh ■ 2 CH 3 CN, CrCh -2 [P 

(ch, ) : ph] mimvmz. 

[0018] ^nAfc^toii/rs, mt*mmm\z»i 

»*ft^**tff*K. 9 uhO^-PTYir- hit, 
20 #*#>$&. /3-7-hX7x*©7x*>i©S, £ 
-*-b*JM?>Wt. 73MWfc * 

*#x*®ft, **"<>»#, X*D^>:?XXX*fg 
7****t#, 7i-)MI#tlTlt R#WtC 
B, Cr (CO) 6 , (C. Hi) Cr (CO) s , 
(CO) 6 Cr (=CCH 3 (OCH 3 ) ) . (CO) 
5 C r (=CC e H s (OCHs ) ) , CpCrCh 

C r-cc p [is/? n^>^^i - jusit. ) , ( 

30 Cp* CrClCHs)! (C ^1?C p* \l*>9 *?J\/ 
■>?n<>?yirM&it. ) . (CHi); CrC 

[0 0 19] ?DAteftlt *«MMfcftfc£©ffl#fc 

fc. «©BMI&S#£fi*£fctfTffiJHT*©#ff*L 

B. ^DAfc'&»©fi#:'\©fijt&fTtoa< tfcSS^tt 
liSttWIStlS. ^LT, ?DA^ftSffi#:(cfiS 

(ffl#t«s^©^tfM) ©**tff5ra«a"&iHi» 

[0 0 2 0] *58WT?ffifflf573>B, 1RS&B2 
R©73>^*-5. l»73X>l/TB, 7>^EX7. 
IW3X -fV7"Dbf*73X X^DA^XV7 
3X ^>x*73X 7XUX 7"75 1 ;h75>^S 
tSISSn. 2»73>£l/rB, yx^*73X 
V7"nt"*73>, vv^n^X)|/73X 
50 *73X HX (hU^ 73 X t**'J 



F7- 1 4 9 6 7 5 



X <3^V-;k -T>HU>, -f>F-;k tfn- 
;k 2, 5-y^Jl/tin-jk 3, 4-*?*<?)V\du 
-Jk 3, 4-/?DDt!DHk 2, 3, 4, 5—r 
h5?DUCD-JV, 2-7vJVfcfn-Jk tf5V- 
Jk h-nU>?>^«^$nSo 
[0 0 2 1] *BB-effifl3f*£B73 Ktt. 

WfCB, li&3;fcB2IK©73>£: I Aft I I AiS, 

1 1 iBm%&tfivBmftibmR$te>&mt<DRfo 

tj;D#e,n575 FTfcS. »nO>3&K73 F£LT J 
B. JMfcWlcB. U??A73F, ± h'J?AX?Vk7 
3F, **v")AyIf*7S H, UfJAy-fV^n 
t°jk75F, *U^A^>i^Jl^75 H. ^F'J^AfciX 

(FU^k^'J^) 73 F, 'J^A-OF'J p, 
HJ">AKn5-f F. U^Atfn^-l- F, ft'J^Atf 
D5KF, ft'J^At'nUvF. 7»3X#A>?X^ 
h°n5-f F\ X^KTlkSX'^Av'tfn^-l'F, 7;k3* 
R 1 , A 1 (OR 2 ) , H, X, 

[0 0 2 4] a*. R 1 M/R 2 B, S3ia**af»l~ 



[0 0 2 2] *5S9|fc*ViTB, 2»(075X 2ii© 
73>*e.M*Stl5^B73 F XBd fa S ©?!£«? 
SfBiCffifflSns. flffctt. 2ii©73>iLTB> tf 
D-;k 2, 5 -^jWHiP-.Jk 3, 4-J^?;l/ 
t!n-jk 3, 4->??nnEn-;k 2, 3, 4, 5 
-T-F5^nn(fn-;k 2-7vJHfn-jk 2«:© 

AfD7^F. X^kfJkSX^A^tfP^-r F, 7;V 
» 3x<?AF'JHn5K F, ^"FU l ?Atfn5'f F, 'J? 
tfAtfn^-f F\ fc'JtfAfcfP^-f J E- 
LT> fc?P-;n§Sft©«K t±P-;PS(;:^ft#3SS££ 

*rr*wwfcw*fcff*u». 

[0 0 2 3] i£%mz&^T, 7JHr;k7;k3X<?Aft 
■&ft£LTB> (1) TSSn57Jl/+;V7 

[fti] 

••• (i) 

gmVSX^Aft'&ft. (3) T*$tl^Auy> 



15, ff£L<lii~8©£fls**ST?*-3T5W;:|Hi a? ft7;u*^7;k5x>?.Mfcftft. Hfist (4) "essn 



-T*oTt>Jlft"3TV»Tt>J:<, X^ny>IfS 
«U mB0<mS3, n«0Sn<3. pB0Sp< 
3, aB0Sa<3Ofn-?ncS-C<6^T, l^fc, 
m+n + p + q = 3 Tifc3&£ST . 

[0025] ±!H©7^*;i/7;i/3x^Aft£fti:t/r 
b. «*.«. TtB-fls^ (2) ■p^anshur^+A'* 



•5>7;kP*f7;k3X*Aft£iU -jRS (5) t?*J^ 

fc, ©R 1 . X*5£lXR 2 ©WlailtAltraUT? 
»5. 

[0 0 2 6] 

[ft 2] 



R's A 1 



(mBl. 5^m<3) 



R 1 . A 1 Xs 
R 1 ■ A 1 (OR 2 ) .-, 
(mB0<m<3, jJSKttl. 5=Sm<3) 
R 1 . A 1 H s -„ 

(mB0<m<3, fftUttl, 5Sm<3) 
[0 0 2 7] hm<07)V*)l7)V5.=-^M ] G^on ; fc #tf^jS«ft: 
09ibTB, F'J^gMkT^SX^A, F'JX^KJMP 
5 xi? A, F'J-TV^?;V7Jk3X^A, VX3MV7JU 
SX^A^/^PU F\ ^x^;V7Jl/3x>>AxF + -> 

f, sJx^y^s^tfAfcFUHSiWWfsne. c 
ne©*, *'jv-fflM±««^antm5jST?h'J7* 

[0 0 2 8] *»?8»:*^TB, J:|E©&ftM»Sfl*& 
SfT5. *LT\ #PAft£ft£7;Mr;k7;k3x?A 

figtcH*ftKJSSffto-&, BBxg^fc&i-Mpfe 
[0029] ±«h©i$£©sihjbs«, a#wta. 

r73>X«^S73Fj fc^T73>£KT*t,fc 

(i) 73>&^7;p+;v7;k3x^Aft-&ft^ 



■ (5) 



*k7-f yms-vnktt&to&mx-t 

*m (2) ?PAft£ft*£tf73>£Mf?§^ 
K a-tV71' >&tf7^*;k7;V3x£Aft-&ft£g 
Xtsm (3) ?PAft^i»satrj8««fto-* 

k7<>. 73>»tf7;i-*;>7;v3=*Aft-&«*« 
xt«m (4) 7;k+;k7;i/3x->Aft^t[S^tj 

«W«f>fca-*I^7-fX ?nAft£t>£J;tf73>£ 
»AT«5Ef«ft£lcJ:oTfT5ct«iifi3tE*. fit, 

[0 0 3 0] ft*, *S8Wfc*^T, ^nAftl&fti 
7***7^3=!>Aft^»t#J^»a)mxftH«»J 

[0 0 3 1] ^DAft-&tli:7;k^;k7;P3X^Aft-& 
ft t^»SEMrr*»K , Pi' n AJRftKettffl 



(! 

7 

b. utmzfrxnm^ *©i8«£sn5. 

[0 0 3 2] -tts.t>*>, 9uM\:&mt7)Wv7)l5. 

a^©^-e#sn57;i'^-^nAft^tit 
aao, «i§#^$res-5o *■©&«, 7;v*;i/- 

[0 0 3 3] *^B^(c43V^T, ±fB©#£©jgf«!B. * 

ffi&»B, s*micb, ie^jSKEBsntaiSdisB 
6»©»ntfcEf&js#**Au it*. ®.mm\z® i 

[0 0 3 4] **Hfc*fcT, /M^'JT^^-ftttffl 

©ft©HR©j^S*A**fc#fc*fflfc**&3ftfc0 
Jj£#&WAT5. /W7U7;7 *-©£«# 6 

73 >XB&ft73 HS.r>"7;i/^;i/7;i/3^ r >Aft-&tI 
£¥AU /H^U7^^-©^^6a-*k7i , > 

7^-©ft«^7DAfc£#)£itf72>XB£Jl c 

LT, ;W^'J7^^-©€ffltcfe^TB. ?nAfc£ 
ffT?a-^k7-f>i^nz»JRMi«tfc*aa«3'&^5lH 

[0 0 3 5] *S«l:*HT, *KE£*£flMT5* 
ftlt Wittt, fSltffc73>'XB&JR73 YMS7)V 

ff 1 7 5 >XB&JS7 5 FSt^7;i/+^7^5 X^/Aft 

[0 0 3 6] *5B?lfc*^T, JI^CK-^P-7-r>tL 
Tli, ^«C*»2~3 0©B**&H*gJft®a-^l/ 

X l-^rX l-MMrX l-^f->, 3-;* £ 



i) #P3i¥7- 1 4 9 6 7 5 

S 

1 --fr-y, A-^)V- 1 -^>x>^#lf 

ens. #k, wma-xvyothxttvym 
[0037] *3Swfc:fenT, mmtLxu, 

^>*X a+ij-x -nT^X *V9>. ^n'v* 
+J-X ^f;i">?nA+t> 1 x*U>^©eiMSfc 
B«iSjC©«a?PMft*s, ^xtfx i-;pxx *xu- 

X X5Vl^>"t?X ^->?l/X rl-9U>#03?# 
9 ?PnWA. HffiftKJg, 

X -x^nni^x HJ^nnx^x f h5^Dn 
x^>l?©ffim*ftKfc7X*, ^oti^xtfx -x? 
□ n t >*©ii*ft^«feRft**ft fcWffl 5 n 

So zmsB, ^ifiTffiffl-rsffi, ^mmtvxm 

[0 0 3 8] gffitLT, Kj£K&©af-:*V7 

^>*ng#a&tt±BH£W©o-*>7^>*ffiffl 

fiHiifcai**. i§$ffl£LT», &*ft*«4~3 0 
[0 0 3 9] jgjKtLTtt, ft*R#4~7©iB 

w ztif>?)®m*mtz>zt\z£.r)> #uv-©sj 

[0 0 4 0] *3PJ3le£^T. ^DAft^*©^* 

b, assti u y hps to, a^o. i x i o - s ~5 

g, SSUBl. 0 x l 0" 3 ~2 g©llffli:£ft5. 

? 7;u*;v7Ji'3x^Aft£#f©^mB, ?da 

ft^tll g^fcD, 3^0. ImmolHiWft 
tt«ffitt*J;W=*#©aW*©«ja*6. 5mrao 1 
a±t-r-5®^J;K -f-LT, ±^B, ait5 0mo 1 
XHbZ,, 7=>XB^M73 F©^fflSB, ?n 
Aft^Ull gSfcD. aitO. 0 0 l^*^J:T*D. 
Sf*L<B0. 0 0 5~1 0 0 0 m Et'ff*L<(J 

0. 0 1-1 o oa»©ffiHt$n5 0 
[0 0 4 1] *»Wfc4sHTB. ^nAft^ti (a) . 
73>Xtt^)S73H (b) ft«7^+*7*3=l>A 
9 ft^ft (O ©t;VJ± (a) : (b) : (c) #1 : 2 
~4 : 4-6TSD, fi«iBflE«J7 0t;KT©^#Tic 
a-*l/7Y>fflfifi^ftff5©«tJff*bK »r»«tt 

a«>S9 0%K± (^4^ftC*f1-5f!l 

© 1 -<\*±><Dtm& 9 9 %K±(C,«J5S Z. t«Jffl* 
•5. 

[0042] ±e©#ttttris»©if*L^*;pjt, 

(a) : (b) : (c) B, 1 : 2. 5-3. 5 : 4. 
9 5-5. jffSLt^MJ&i&^B, 0~6 0t:T 
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0 

9 

&S. -H, RUSmtlte, *EEfcV>L2 5 0 kg/cm 
2 ffl«H*5«RL#5*J, am 1 0 0 kg/cm 

[0 0 4 3] JBS&*©§J£#Uv-©#ll|i§5S«, £ 

»©HM#i»gM£*tffifflbTfTfrn, EUKsn&a 

-tl/7^>lim j»BCJ6UT«H*ftS. » 

»tH. am, awtr*^* i 

fc. X9^>fl»SS5MS©l -A*-fe>SI*W#flJfc 
[0 0 44] 

[39IW] BIT, *»W&*lS«l*s«J:tfJt««K:«tOH 

[0 0 4 5] $jMU 
£fK6S£bT. mvhCWifc, WI8mm, ft 
$10. 5mfflWffKff*E*L. ttflffflji«t> (jfe«*» i 
5 0 . 5m©<4«) CttK7^-h*&*Afc/vr:7'J 
7??-&$fflb£o /H7"J7f^-**«a**WI 
bftft, 3>Wr? b©ft©S 1 0 O'CKUBbft. 

[0 0 4 6] /W^'JT?*-©^*^, n-AT** 
>&2 5 3ml/Hr, If n-;l/©n - A^>j§® 

(0. 017mmol/ml) SlOml/Hr, h'J 
iWJl'S-'JACn-'S^^S (0. 4 5 3m 
mol/ml) SlOml/HrffllSTllWtlA 

'J— fcbfcimAUii) -7-fe?;]/7-feh:}— h (5. c 

6mg, 0. 0 1 6 4mmo 1/ml) SlOml/H 

r©aan?i o ox;(Dx7-u>t#\zmmmzmAL 

fco £>S£EAB, Xfl/>EI;j;D3 5Kg/cm ! t 
IcfSffibfc. ;H^U7^^-*SMfflf2.SJSfS(i, 

aw 7U 7^^-ts«bT»j»KiBjianfcWEE«s 

;i/£J±AbTRjS£<?lLbfc,, 

[0 0 4 7] W£E«|g©E*&)W»LTRj!fX*fft)fc 
ft, *»Wfc«k^Tfi««(p©!l£>ffUV- (±£bT 4 

f£fi£#:©«)SMT©*S£&i:&S 1 fc^bfc. 
[0 0 4 8] gg»r|2~l 2 

©jfftsicJ;oTSjS£ff-3fc„ fiU 2fc*v> 
Til, 5 -v^^Ufn-yi/S 

[0 0 4 9] iIM13 



mWtl- 1 4 9 6 7 5 

if 

&£^rs;t&, /Kyuy^^-fflftws, n- 

^>^2 5 3ml/Hr, ?nA (I I I) (2- 
If^+t/I-M ©n-A^>M (10 7. 
6mg. 0. 2 2 6mmol/ml) glOml/H 

r, 2, 5 -?*?)i/W-)i®n -^fymm 

(0. 0 1 2mmo 1/ml) § 1 0 m 1 /H r ©JSJS 

)^5r')AO^^>Sffi (0. 0 3 7mmol/m 
1) £1 Om 1 /H r©51gTl 0 Q°C<DX^-V>t^ 

fc»KWt»AL&EWH. H»J 1 t|«I«©»fPt J: 

-3TMJS&£fT-3fc 0 ^*£S4iC^-r o 
[0 0 5 0] H»U4~1 7 

SSggtbT, 2. 4«J»/HMittl'J-.yHW © 

H* *-/t- 7 □ b fc^gjg^ffl fcftffl b 

ft. 15 0"C©«ftffi-CJD«iiaftbTft*-H'U-^ 

£iit:ffl*iTfcE X£S*mfcLfc. SBi cost-— 

h^I/-7*(r> n-^>S9 7 0ml/Hr, HD 
Hk©n-A^>M (0. 1 2 4mmo 1/ml) 
SlOml/Hr, h I JX?;l/7;l/3Xi7A©n-A7 p 
?>j§J£ (0. 2 0 Ommo 1/ml) £1 Oml/H 
r ©ii^M^CSAU #^n&jgff«f(E&ffi 2 © 
*-hf|/-^fc*-/t-7a-S*ft. HWfc, 82 
©*-h^P-^fc, n-A^>iCTX5UHtbfc 
?nA(IH) -7t?)V7tb?-h (14mg, 0. 

0 4 2mmol/ml) SI Oml/HrOiSflf 
k>t#lca^mc*Abfc. SJK^frtt. S4~5t 
S-r^ffSSfflbfc. H«J£*tt, X?U>Efc<fct)fl 
»U JSSRIiBB. &JS«-©*AiaHSTIISBUt. HI 2 

$Ii:*AI,fc. -tbT, »£E«ffirt©KJfc*<ffcx* 
/ -)V£EA bTRfc^git b it. 
[0 0 5 1] «E$g§©E7j£»bTffii^7,£fft)fc 

a, jta«t<t^TSJ6«'f i ©»j*#'jv- (*tbr 
«s^#©«riE»«f©iis*a t*e*4~ 5 ic^t, 

[0 0 5 2] ttttNl 

1 5 0t:©KjS3lTJn^JSbfc3 0 0ml©^-h? 
k-7SiWSfcll*ftTm *£S*«ftbfc. r© 

DttttT^fc. n-A7°;?>( 4 4ml) , 
fcTWMfcb&?nA(lll) 2-X5vV\*UVX-h 
(lOmg, 0. 0 2 1mmol), HJxg^KflVS 
X<7A (0. 4 0 0mmol) ©n -AT^i^fctf 
-h^b-7"©BfliJtft^ «i»7^-Ftt: 
2, 5-P^)V}fa-)V (0. 0 6 5 0mmoD© 
^^>»*ftttii^. n 7"^ >©£{**« 5 0 



(• 

11 

[0 0 5 3] ft-f, :t- r- ? P—7*£ 1 0 O'CCJnSi 
U 1 0 O t CTX?^>S^7Y-F i f ±0 

x^>EK±DWHRj9«|WU 2, 5- 
v^^l-tf n-;i/*t*- hi? U--?mmzmX2tiTx. 
fkXOfilftiWSnt. ^ffi*S3 5Kg/cm 2 
t&SigX^l^SSAU ^©^ £E£3 5Kg/ 
cm 2 SS^l 0 0 < Cfc8i8Lfc. lf^m 5f- 

h^k-7"4ncx?y-jV£EALTHiS£<?ifcLfc,, 

filK. gKffll i^i©iS^£fT^Ta-:tI/7--f>{£ 
7-f >€S£#©ffij£MT©|glg&i:£S5 \ZmLft, 

[0054] tmm2 

<C r^tlA©Sji>NaHO. 8 15g (2 0. 3 
mmo 1) tTHFl 5ml£iJ[t*., THF5mlt;S 
MLItVU-JH. 4ml (2 0mmol) SiTl 

fc. afi-emiw*#L&«, #6n&»«ftTHF2 

OmlCISLfcCrCl! 1. 2 3 g (lOmmo 
1) ICfiTLfc. «T», THF5mlSM, 2 OK? 

mmmmmLtt. amasuum wmk«>*>i 

WU «*U Pt^fi©1!&*0. 5 0 6 g£f#£, Z(DB 
*0#5c**fr*tt, C r : 1 9. 1%, C : 5 2. 3 
%, H : 5. 4 5%, N: 1 1. 6 
[0 0 5 5] 15 QV,<D^m^r)\m^mitz3 0 0m 

*L£. Z\(Dt-Yi>V--f\Z, n-A7°^>( 4 4m 
1), hUX?;i/7;i/5X7A (0. 12 0mmol) 

©CHt^ljA (lOmg) £ffi&#, 9 0"CT3 0# 



#PjI¥7- 1 4 9 6 7 5 

2.2 

Mtt5 0ml-e^L ^35Kg/c 
m* K. H«ftl0 01CfclW9L&. 0. 5Bfp B M, * 
- hi' V-7^lCX?/-;],£J±ALTKiS£fflLL 
&. £IK. *JIW1 t|S|«©jifts£ffoTa-^U-7-1' 

[0 0 5 6] &lt+, ifffiSft© THPj lin-A^ 
>, FCHXJ H->i7DA4 1 it>*gb, CrKII 
SI© rcr-lj (i^DA(III) 7±^)V7±b-t- 
k TCr-2j Hi'DA(III) (2, 2, 6, 6 -7 
by*?)V-3, 5— ^79 b) . rcr- 

3 J tt^DA(III) 2-x?;K+t;x-h, rcr 
-4j liCrCh -3pyridine, Tc r - 
5J » (CO) 5 Cr (=CCH 3 (OCH, ) ) . 

rCr-Aj ttJfc««2-C£j«Lfc*nAfl;£1&£S 

r. 

[0 0 5 7] ££(f», mMH&A] a. 73> 

fc a -tU7^ >Rtf^ P Aft^H^ATSTJ 
8, r*Dfc&ffiBj tt» *nAfcfc»isJ:tf73> (tf 

©m&a> g-o-ti/7'f>/ig-i'Di,ft&i) > 

[0 0 5 8] 

[SI] 







m 


ifi m 






1 


2 


3 


4 




HP 




HP 


HP 




Cr-1 


Cr 1 


Cr-1 


Cr-1 


Crft-£rt« (mg/Hr) 


56 


56 


56 


56 


Crft^rt)« (mmol/Hr)(a) 


0.164 


0.164 


0. 164 


0. 164 


t"n-;|/* (mmol/Hr) (b) 


0.170 


0. 340 


0.510 


0.283 


EtsAl 4(mmol/Hr)(c) 


4. 530 


4.530 


4. 530 


2. 260 


ftBKtf5HWfc(a:b:c) 


1 : 1:28 


1 : 2:28 


1 : 3:28 


1 : 2:14 


mm. co 


100 


100 


100 


100 


X7V>ffi (Kg/cm 2 ) 


35 


35 


35 


35 


ffigBfffiCflr) 


1.0 


1.0 


1.0 


1.0 




A 


A 


A 


A 


<4fiM)S(g/Hr)> 


90.6 


87.2 


83.2 


80.4 


<3B*»#(wt» > 










C4 


6.0 


6.3 


6.0 


4.5 


Ce 


45.8 


45.2 


48.6 


47.6 


Ce ^©1-hexen ^S(wt» 


94.7 


94.2 


93.3 


94.3 


C 8 


8.0 


7.8 


7.3 


5.5 
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[0 0 5 9] 



13 








14 


ClO-20 


26.2 


27.9 


22.3 


17.7 


C 22 - 3 0 


6.5 


6.7 


6.7 


6.4 


Wax 


2.6 


2.9 


3.4 


12.7 


14PE 


4.9 


3.2 


5.7 


5.6 


<mm*> 


1595 


1546 


1465 


1419 




10743 


10382 


9863 


9526 




* 


* [^2] 












fig ffl 






5 


6 


7 


8 


ifffiffiH (S:ml) 


IIP 


IIP 


IIP 


CHX 




Cr-2 


Cr-3 


Cr-3 


Cr-3 


Cr-fb^ftM (mg/Hr) 


5.6 


5.7 


5.7 


5.7 


Crft^-ftS (mmol/Hr)(a) 


0. 096 


0. 119 


0.119 


0. 119 


Ha-)im (mmol/Hr)(b) 


0.283 


0.283 


0.368 


0. 368 


EtaAl M(mniol/Hr)(c) 


2.260 


2.260 


2.260 


2. 260 


M!SBS5>WJ:t(a:b:c) 


1 : 3:24 


1 : 2:19 


1 : 3:19 


1 : 3:19 


UfSMS CC) 


100 


100 


100 


100 


I5=-V>JE (Kg/cm 2 ) 


35 


35 


35 


35 


?ff^5#PH](Hr) 


1.0 


1.0 


1.0 


1.0 




A 


A 


A 


A 


<4f£tt*(g/Hr)> 


55.5 


36.8 


41.3 


67.4 


<iafi?^(wt«) > 










C 4 


10.8 


9.0 


10.1 


16.5 


C« :£#; 


58.6 


68.7 


61.4 


50.0 


Ce ^coi-hexen -g-M(wt» 






92.5 




C 8 


8.8 


7.0 


8.2 


11.4 


ClO-20 


20.4 


13.4 


19.5 


21.8 


C 22 -30 


1.0 


0.9 


0.8 


0.4 


Wax 


0.1 


0.0 


0.1 


0.1 




0.3 


1.0 


0.8 


0.2 


<mmm> 


976 


648 


736 


1189 


<mmm> 


11355 


6005 


6793 


10995 










m m 






9 


10 


11 


12 




HP 


HP 


HP 


HP 




Cr-3 


Cr-4 


Cr-5 


Cr-3 


Crfc^tfi (mg/Hr) 


5.7 


5.7 


5.7 


5.7 


CrfcS** (mmol/HrXa) 


0. 119 


0.142 


0. 113 


0. 119 


(fn-JVft (mmol/Hr) (b) 


0.368 


0.425 


0.340 


0. 368 


EtsAl Sdmnol/HrKc) 


23.50 


2.890 


2.260 


2. 260 


WfSOT)±(a:b:c) 


1 : 3:198 


1:3:20 




1 : 3:19 


KJSiSS CC) 


100 


100 


60 


100 


X^V>ffi (Kg/cm 2 ) 


35 


35 


35 


35 




1.0 


1.0 


1.0 


1.0 




A 


A 


A 


A 
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[0 0 6 1] 



[0 0 6 2] 



15 








16 


<4)Stl*(g/Hr)> 


75. 3 


41.9 


10.7 


152.8 


<ffifS5>^(wtX) > 










C4 


13.0 


4.6 


8.3 


10.3 


Ce £ft 


66.9 


71.8 


81.0 


60.1 


Ce ^©l-hexen -^JKwt*) 


93. 1 




94. 5 


90. 1 


C 8 


7.7 


4.9 


3.7 


5.8 


Cio- 2 » 


11.7 


16.5 


7.0 


23.7 


C 22 - S 0 


0.1 


0.6 


0.0 


0.1 


Wax 


0.1 


0.1 


0.0 


0.0 


SIJ4PE 


0.5 


1.6 


0.1 


0.0 




1335 


742 


387 


2690 


<34SE7£f4> 


12335 


5683 


1869 


25019 




* 


* [^4] 


















13 


14 


15 


16 




HP 


HP 


HP 


HP 




Cr-3 


Cr-3 


Cr-3 


Cr-3 


Crft-p^/fi (mg/Hr) 


5.7 


200 


200 


200 


Crft-ot/H (mmol/Hr)(a) 


0. 119 


0.420 


0.420 


0.420 


tfn-^ft (mniol/SrXb) 


0.368 


1.244 


1.244 


1.244 


EtaAl Mdmol/HrKc) 


2.260 


2.000 


2.000 


2. 000 


MWlj)4^Wtb(a:b:c) 


1 : 3:19 


1 : 3:5 


1 : 3:5 


1 : 3:5 


KfSifi* CC) 


100 


60 


40 


30 


X5^P->ffi (Kg/cm 2 ) 


35 


35 


35 


35 


i§I?R#W(Hr) 


1.0 


1.0 


1.0 


1.0 




B 


A 


A 


A 


<±fiStlfi(g/Hr)> 


184.0 


57.4 


41.8 


45.2 












Ci 


2.3 


2.4 


3.3 


4.5 


Ce Ikfa 


71.6 


90.5 


92. 1 


89.0 


Ce tf©l-hexen ^MOrtX) 




99.2 


99.5 


99.4 


C 8 


1.5 


2.2 


2.9 


3.6 


ClO-.O 


18.8 


4.6 


1.3 


1.8 


C 22 -30 


5.7 


0.1 


0.1 


0.1 


Wax 


0.1 


0.1 


0.0 


0.0 




0.0 


0.3 


0.5 


1.1 




3250 


285 


211 


220 




30111 


2761 


2015 


2176 


«5] 




mmm 


Jt 


vt n 






17 


1 


2 




mmmm <&:*n 


HP 


HP (50) 


HP (50) 






Cr-3 


Cr-3 


Cr-A 




Crfc£$Jl (mg/Hr) 


200 


10 


10 




CHfc£#S (mmol/Hr)(a) 


0.420 


0.021 






tfn-JVfi (mmol/Hr) (b) 


1.659 


0.065 
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(10) #PjI¥7- 1 4 9 6 7 5 

17 18 



Et3 Al HGnmol/Hr) (c) 


2.000 


0.400 


0.120 


WRf£5Mlt(a:b:c) 


1 : 4:5 


1 : 3:19 




HJSi&K CC) 


60 


100 


100 




3o 


35 


35 


iffifffiF[H](Hr) 


1.0 


1.0 


1.0 










<4f£ ! tJJi(g/Hr)> 




41. 5 




0.7 




0.5 












1.1 


3.0 


8.3 


C 6 








C 6 + ©1-hexen ^M(wt» 


99.6 


90.6 


85.0 


C 8 


2.5 


1.3 


0.1 


Cl0-20 


3.1 


8.4 


0.1 


C 22 -30 


0.1 


0.5 


0.0 


Wax 


0.0 


0.0 


0.0 


IltPE 


0.5 


1.2 


4.9 


<mmm> 


213 


79 


62 




2011 


724 


631 



[0 0 6 3] 20 <oft«^«*iS5JK**oi«aR*Tf«ji-ra:ii««ia* 

f^&L TX* mm fc 1 - M 1 * >»© a - * !✓ 7-f > 



(5D int. ci. 8 wmra ifftmmm fi mmm 

C 1 0 G 50/00 6958 -4H 

// C 0 7 B 61/00 3 0 0 

(72mm m m~ 
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